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(57) Abstract 

A holographic composite sheet (10) and method for forming permits the party producing the final document (20) to print the 
holographic image directly on the final document (20) thereby permitting such party to retain and maintain control of its own holographic 
embossing die (31) and shim (33) on which the hologram has been formed and which is utilized for embossing the holographic image on the 
document (20). A film upon which a holographic image can be directly stamped upon the final document (20) includes a release layer (B), 
a layer of metal (C) having a thickness in the range of 20 millimicrons to 100 millimicrons, a lacquer coating (D) having a thickness in the 
range of 0.5 microns to 3 microns, a heat-activatable adhesive (F) and a tie layer (E), to increase the adhesion between the lacquer coating 
(D) and the adhesive coating .(F). The release layer (B), metal layer (C), lacquer coating (D), tie layer (E) and heat-activatable adhesive 
(F) are caused to be adhered to the substrate forming the final document (20) during a stamping operation which release said release layer 
(B), metal layer (C), lacquer coating (D), tie layer (E) and heat-activatable adhesive (F) from a plastic carrier film (A) to which it had been 
initially applied. 
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1 

DESCRIPTION 
HOLOGRAPHIC DOCUMENT AND METHOD 
FOR FORMING 

Background Art 

5 The use of holographic images, particularly on documents and 

credit cards for security purposes, has become extremely widespread. 
However, despite such widespread use, the use of holographic images 
is fairly expensive and generally involves the manufacture of a 
holographic image on a discrete chip in one operation and, in a separate 

10 operation, the adhering or laminating of such holographic chip to the 
intended document or article such as a stock certificate, check, or 
verification/identification card. U.S. Patent No. 4,913,858, incorporated 
herein by reference, shows one prior art method of embossing 
holographic images or diffraction pattern images to a plastic film or to a 

1 5 plastic coating of a substrate, such as paper sheeting. It is believed that 
the present invention incorporates advantages not available in that or 
other prior art. Other patents which disclose various methods for 
forming holograms or diffraction grating images on substrates include 
U.S. Patent Nos. 5,087,510; 4,773,718 and 4,728,377. 

20 

Disclosure of the Invention 

The present invention provides new and unique articles of 

manufacture and a method for forming a holographic image or diffraction 

pattern directly on the substrate forming a major component of the 
25 finished article whether it be a security document, check, 

verification/identification card or other document upon which it is desired 

to provide a hologram or diffraction grating image. 

Accordingly, it is an object of the present invention to provide a 

method for forming directly upon the intended final document a hologram 
30 or diffraction grating image and to do so with high production efficiency 

and low cost. 
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It is a further object of the present invention to provide a 
composite sheet and method for forming such composite sheet which 
may be used in directly forming a hologram or diffraction grating image 
on the substrate of the intended finished document or article. 
5 It is another object of the present invention to provide a document 

or other article on which a hologram has been directly formed thereon. 

These and other objects of the present invention will become 
readily apparent from the following detailed description along with the 
appended drawings. 

1 0 Another advantage of the present invention resides in the fact that 

the party producing the final document has the ability to retain and 
maintain control of its own embossing shim on which the hologram or 
diffraction pattern has been formed and which is used for embossing the 
hologram or diffraction pattern on the document. This is in contrast to 

15 a procedure which is commonly used at present in which a chip on which 
the hologram has been embossed is prepared by a hologram supplier who 
ships only the chip to the party planning to adhere it to the document. 
In this latter procedure, the hologram chip supplier retains the embossing 
shim thus depriving the party preparing the security document of control 

20 of this critical element of its security system and introducing additional 
expense for the auditing and secure transportation of said chips. 

Brief Description of the Drawings 

Fig. 1 is a schematic view showing a cross section of one 
25 embodiment of composite sheet affixed to a carrier film, which composite 
sheet may be used in applying the hologram or diffraction grating image 
directly to a substrate. 

Fig. 2 is a view similar to Fig. 1 but showing the composite sheet 
removed from the carrier film and adhered to the substrate of the 
30 intended finished document or other article. 
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Fig. 3 is a schematic view showing a cross section of the finished 
article with the hologram or diffraction grating image embossed in the 
surface opposite the substrate. 

Fig. 4 is a schematic view showing one type of apparatus for 
5 forming a hologram or diffraction grating image directly upon the 
composite sheet of Fig. 1 or a chip portion thereof adhered to a substrate 
forming the main portion of the final document. 

Fig. 5 is a schematic view showing another type of apparatus for 
directly applying a hologram or diffraction grating image to a substrate. 
10 Fig. 6 is a perspective view of a finished document manufactured 

according to the present invention. 

Fig. 7 is a schematic view showing a cross section of a second 
embodiment of composite sheet affixed to a carrier film, which composite 
sheet may be used in applying the hologram or diffraction grating image 
15 directly to a substrate. 

Fig. 8 is a view similar to Fig. 7 showing yet another embodiment 
of composite sheet affixed to a carrier film. 

Fig. 9 is a view similar to Fig. 7 showing still another embodiment 
of composite sheet affixed to a carrier film. 

20 

Best Mode of Carrying Out the Invention 

Referring now to Fig. 1, there is shown one construction of 
composite sheet which, for the purposes of this description will be 
referred to as "x-factor" sheet, which may be used for applying a 

25 hologram directly to a substrate. There is shown in Fig. 1 a composite 
sheet 10 affixed to a film substrate A. The film substrate A has a 
thickness in the range of 12 microns to 50 microns and may be formed 
of one of a number of different types of material including a film of 
polyester such as polyethyleneterephthalate or a film of biaxially oriented 

30 polypropylene, cellulose tri-acetate, polystyrene, polyethylene or 
polyvinylchloride. In the embodiment of Fig. 1, a release coating B of a 
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wax such as a microcrystalline wax or a partially saponified montan wax 
or a soloxaine having a thickness in the range of 0.025 microns to 1 
micron is applied to the film substrate A. A very thin layer of metal C 
having a thickness in the range of 20 millimicrons to 100 millimicrons is 
5 applied to the release coating B by vacuum metal deposition or sputtering 
or electron beam deposition. The metal layer C is preferably aluminum; 
however, it could be stainless steel, nichrome, gold, silver, platinum or 
any other metal which can be vaporized and deposited by vacuum 
deposition or applied by sputtering or electron beam deposition. 

10 A coating D of a lacquer such as acrylic, styrene acrylonitrile, 

polyethyleneterephthalate or nitrocellulose is applied to the metal layer 
in a thickness in the range of 0.5 microns to 3 microns. The coating D 
is preferably a thermosoftening lacquer applied from solution and 
containing acrylic and/or nitrocellulose and/or chlorinated rubber. The 

15 lacquer may also contain ultraviolet cured resins. 

A tie coating E is then applied to the lacquer coating D. The tie 
coating E is a material which is preferably the same type of material used 
for the lacquer coating D but a much thinner layer. The tie coating E has 
a thickness in the range of 0.05 microns to 0.2 microns. It has been 

20 discovered that the use of a tie coating such as the tie coating E 
increases the bond between the lacquer coating D and the adhesive 
coating F. 

The final coating for the "x-factor" composite sheet 10 is a heat 
activated adhesive coating F which is formulated for its ability to adhere 

25 to the particular substrate to be used in the final document. Such final 
document could be a stock certificate, check or verification/identification 
card. Such substrate, for example, might be plain or printed paper, 
coated paper, a sophisticated security paper, or a plastic such as 
polyethyleneterephthalate, polyvinylchloride, oriented polypropylene, 

30 acetate or the like. Heat activated adhesives are well known and can be 
readily obtained for use in adhering to any of the above types of 
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substrates. For example, depending on the substrate, the heat activated 
adhesive coating F could be a mixture of vinyl acetate, vinyl alcohol co- 
polymer and other heat softening resins dissolved in a mixture of ethanol 
and water, if intended for graphics use. The thickness of the heat 
5 activated adhesive coating may be in the range of 0.75 microns to 4 
microns. 

The purpose of the tie coating E is to increase the bond between 
the lacquer coating D and the adhesive coating F. However, as will be 
apparent for the various modifications to be disclosed herein, the tie 

10 coating E may be omitted. 

Fig. 2 shows schematically the construction following the next 
step of the method. In Fig. 2 there is shown the composite sheet 10 
removed from the film substrate A and adhered to a document substrate 
20, with the heat activated adhesive coating F facing and adhered to 

1 5 such document substrate 20. Removal of the film substrate A leaves the 
composite sheet 10 with the release coating B exposed. The document 
substrate 20 may be of any desired material to which the heat activated 
adhesive may adhere including but not limited to paper, printed or 
security paper, coated paper or a wide variety of plastic film or sheet 

20 such as those used for the film substrate A. For example, if the desired 
final document is a security document such as a stock certificate, the 
document substrate 20 will be printed security paper. If the final 
intended document is a verification/identification card, the document 
substrate will usually be a plastic material. 

25 Referring to Fig. 3, the composite sheet 10 adhered to the 

document substrate 20 forming the primary portion of the final document 
has had embossed into the release coating B, metal layer C and lacquer 
coating D the holographic image or diffraction pattern which has been 
embossed therein by a die or stamping head 31 carrying an embossing 

30 shim 33. 
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Referring now to Fig. 4, there is shown schematically one 
apparatus and process for successively hot stamping small areas of the 
composite sheet 1 0 to the document substrate 20 thereby leaving a small 
portion of composite sheet 10 which may be characterized as a chip 10' 
5 having an area the size of the stamping head adhered to the document 
substrate 20 and thereafter embossing the holographic image or 
diffraction grating image on the chip 10' and into the release coating B, 
metal layer C and lacquer coating D to form the final document. As 
shown, the substrate 20 is a continuous strip containing a series of 

10 discrete, interconnected sections 20A, 20B, 20C, 20D, 20E and 20F, 
etc., and is fed along a horizontal path from a supply roll (not shown) to 
a take-off station (not shown). The sections 20A, 20B, 20C, 20D, 20E, 
and 20F, etc., may have printing and constitute the major portions of 
finished documents with a holographic image or diffraction grating image 

15 to be embossed thereon. For example, there is shown in Fig. 6 a 
document 25 having a security holographic image 1 6 to prevent 
counterfeiting, such as stock certificates or checks for example, or any 
other desired document upon which it is desired to have embossed a 
diffraction grating image or a hologram. 

20 The document substrate 20 could, therefore, be formed of various 

types and qualities of paper, including papers coated with a wide variety 
of plastics or other materials, security paper or a film of plastic such as 
polyethyleneterephthalate, polyvinylchloride, oriented polypropylene, 
polyethylene, acetate or the like. Assuming the document substrate 20 

25 is for use in the manufacture of security documents, the interconnected 
sections 20A, 20B, 20C, 20D, 20E, and 20F, etc., will preferably be fed 
with the primary printing information facing upward if it is desired to 
have the security hologram affixed to the primary viewing surface; 
however, it could obviously be reversed if it was desired to have the 

30 security hologram affixed to the reversed side. The continuous strip of 
document substrate 20 is fed in the generally horizontal path in a first 
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direction denoted by the arrows 21 beneath a stamping station 22 and, 
thereafter, beneath an embossing station 23. If desired, it may also be 
fed through a protective overlay station 24. 

The composite sheet 10 with the "x-factor" construction, while 
5 affixed to the film substrate A is fed from a supply roll 1 1 beneath the 
stamping station 22, over the document substrate 20 and in closely 
adjacent relationship thereto. The combination composite sheet 10 and 
film substrate A is fed in a second direction indicated by the arrow 1 2 at 
substantially 90° angle to the first direction 21 . The composite sheet 1 0 

10 is positioned with the heat activated layer F contacting the document 
substrate 20 and the film substrate A facing up or away from the 
document substrate 20. The film substrate A and the portions of the 
layers B, C, D, E and F of the composite sheet 10 not transferred to the 
document substrate 20 are taken up by a take-up roil 13. 

1 5 The stamping station 22 is provided with a hot stamping head 26 

carrying a die 28 and, directly thereunder a flat support plate (not 
shown). The hot stamping head 26 and die 28 are maintained at a 
temperature in the range of 75 °C to 250°C and are mounted on a 
platform 27 for movement between a raised position shown in Fig. 4 and 

20 a lowered position. When the platform 27 is in a lowered position, the 
die 28 engages the film substrate A, heating it and the composite sheet 
10 to a temperature in the range of 75 °C to 250°C and urging the 
composite sheet 10 against the underlying section of substrate 20 and 
against the support plate. In Fig. 4, the underlying section is 20B. 

25 Immediately prior to engagement of the die 28 to the against the film 
substrate A, the composite sheet 10 with the film substrate A and the 
continuous strip of document substrate 20 are caused to briefly stop, 
with movement resuming when the head 26 and die 28 are raised. 

As a result of the heat and pressure to which the film substrate A 

30 and composite sheet 10 and the successive sections of document 
substrate 20 are subjected by clamping between the die 28 and the 
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support plate, the heat activated adhesive layer F is caused to become 
adhered to the specific section of the document substrate so engaged, 
section 20B, as shown in Fig. 4. At the same time, the heat causes the 
release coating B of the composite sheet 10 to separate from the film 
5 substrate A with the result that the section 20B has affixed thereto a 
chip 10' portion of the composite sheet 10 constituting the release 
coating B, the metal layer C, the lacquer coating D, the tie coating E and 
the heat activated adhesive F in a size corresponding to the size of the 
hot stamping head 26. The die 28 is flat in order to provide substantially 

10 uniform heat and pressure to the underlying portion of the composite 
sheet 1 0 and section 20B during the stamping operation and thus ensure 
uniform adhesion of the adhesive layer F to the section 20B and uniform 
release of the release coating B from the film substrate A. The hot 
stamping head 26 and die 28 should be maintained at a temperature in 

15 the range of 75 °C to 250°C in order to bring the contacted portion of 
the composite sheet 10 to such temperature range. As may be seen in 
Fig. 4, those portions of the film substrate A and composite sheet 10 
which were subjected to heat and pressure by the die 28 appear as a 
series of windows 17 containing only the film substrate A while the 

20 remaining portions being taken up by the take-up roll 13 consist of the 
film substrate A and all layers of the original composite sheet 10, 
namely, B, C, D, E and F. 

After leaving the stamping station 22, the sections 20B, 20C, 
20D, etc., are moved to the embossing station 23 carrying with them the 

25 stamped chips 10' of the composite sheet 10 consisting of layers B, C, 
D, E and F with the layer F being the heat activated adhesive which is 
now adhered to the face of the sections 20C and 20D as shown in Fig. 
4. 

The embossing station 23 includes a heated stamping head 31 
30 mounted on a platform 32 moveable between a raised position shown in 
Fig. 4 to a towered position at which the heated stamping head 31 
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contacts the section 20D. The heated stamping head 31 carries an 
embossing shim 33 bearing the diffraction grating image or, in the case 
of security documents, preferably, a holographic image. When the 
section 20D is positioned beneath the heated stamping head 31 in a 
5 position in which the stamped chip 10' of such section 20D is aligned to 
be contacted by the heated stamping head 31 and embossing shim 33, 
the platform 32 will be lowered to cause the embossing shim 33 carried 
by the heated stamping head 31 to engage the stamped chip 10' which 
was adhered to the section 20D at the stamping station 22. A support 

10 plate (not shown) is positioned beneath the heated stamping head 31 . 
Upon lowering of the platform 32, the stamped chip 10' of the section 
20D is compressed between the embossing shim 33 secured to the 
heated stamping head 31 and the flat support plate thereby embossing 
the holographic pattern or diffraction grating image carried by such 

15 embossing shim 33 into the upper surface of the chip 10'. The heated 
stamping head 31 and the embossing shim 33 are maintained at a 
temperature in the range of 75°C to 250°C. The image carried by the 
embossing shim 33 will be embossed into the release coating B and the 
metal layer C and to some extent into the lacquer coating D forming 

20 holographic image 1 6 or diffraction grating image. The platform 32 is 
then raised and the continuous strip with the sections 20A, 20B, 20C, 
20D, etc., moved with the completed holographic image 16 on section 
20D to a position indicated by section 20E. The section 20E with the 
holographic image 1 6 or diffraction grating image embossed therein may 

25 then be cut from the continuous strip thus forming the final document 25 
as shown in Fig. 6. 

However, in many instances it is desirable to provide a protective 
coating layer to the holographic image 16 for increased abrasion 
resistance. In this case the section 20E as well as the other sections 

30 20F, etc., remain uncut from the continuous strip and are moved into a 
protective overlay station 24. As shown in Fig. 4, section 20F is 
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positioned at the protective overlay station 24 with its holographic image 
16 positioned beneath a head 35 carrying overlay lacquer suitable for 
providing an abrasion resistant coating to the holographic image 1 6. The 
head 35 is mounted on a platform 36 moveable between a raised position 
shown in Fig. 4 to a lowered position in which the head 35 may engage 
and apply the protective coating layer to the holographic image 16. 
Preferably, a back up plate (not shown) is positioned beneath the head 
35. Following application of the protective coating layer, the section 
may be cut from the continuous strip thus forming the final document 25 
shown in Fig. 6. 

Referring now to Fig. 7, there is shown a further embodiment in 
which there is provided a film substrate A and a composite sheet 40 
having a slightly modified construction from that of the first embodiment 
of composite sheet 10. The construction of the composite sheet 40 is 
similar to that of the composite sheet 10 with the exception that there 
is no release coating between the film substrate to be released following 
application to the document and the metal layer. Thus, the composite 
sheet 40 consists of a layer G of metal, a coating H of lacquer, a tie 
coating I and a layer J of heat activated adhesive. The metal layer G is 
a very thin layer of metal having a thickness in the range of 20 
millimicrons to 100 millimicrons. The metal layer G may be applied by 
vacuum metal deposition, sputtering, or electron beam deposition and is 
preferably aluminum; however, it could be stainless steel, nichrome, gold, 
silver, platinum or any other metal which can be vaporized and deposited 
by vacuum deposition or applied by sputtering or electron beam 
deposition. It has been discovered that although a release coating such 
as that utilized in the embodiment of Fig. 1 may be used, its presence is 
not absolutely necessary and, in fact, there may be some benefits in not 
utilizing such a release coating. It has been found that there is a natural 
tendency for the metal layer G to be rejected from the plastic film 
substrate A with the result that it along with the other layers of the 
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composite sheet 40 of the embodiment of Fig. 7 may be readily 
separated from the film substrate A following the stamping operation at 
the stamping station 22. The remaining layers of the embodiment of Fig. 
7 are identical to the final three layers of the embodiment of Fig. 1 with 
5 the coating H of lacquer being a member of the group of acrylic, styrene 
acrylonitrile, polyethyleneterephthalate or nitrocellulose applied to the 
metal layer G in a thickness in the range of 0.5 microns to 3 microns. 
Preferably, the lacquer is a thermosoftening lacquer applied from solution 
and containing acrylic and/or nitrocellulose and/or chlorinated rubber or 
10 ultraviolet cured resin. 

The tie coating I applied to the lacquer coating H is similar to the 
tie coating E of the embodiment of Fig. 1 . 

The layer J of heat activated adhesive is applied to the tie coating 
I and f as in the previous embodiment, the heat activated adhesive is one 
1 5 which may vary depending upon the specific type of substrate to be used 
for the document substrate 20 to which the chips 10' are to be applied 
and the holographic image or diffraction grating image is to be embossed. 

Referring now to Fig. 8, there is shown another embodiment 
having a slightly different construction of composite sheet 50 affixed to 
20 the film substrate A. This embodiment is similar to the embodiment of 
Fig. 1 with the exception that there is no tie coating between the lacquer 
coating and the heat activated adhesive. Thus, in the embodiment of 
Fig. 8, there is provided a film substrate A to which the composite sheet 
50 is affixed. 

25 The composite sheet 50 includes a release coating L of a wax or 

soioxaine having a thickness in the range of 0.025 microns to 1 micron 
applied to the film substrate A. The wax is preferably a microcrystalline 
wax or a partially saponified montan wax. A very thin layer M of metal 
having a thickness in the range of 20 millimicrons to 100 millimicrons is 

30 applied to the release coating L in the manner previous described. 
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A coating N of lacquer of the type previously described is applied 
to the metal layer M in a thickness in the range of 0.5 microns to 3 
microns. 

Applied directly to the lacquer coating N is a heat activated 
5 adhesive coating P which, as in the previous embodiments, will vary 
depending upon the type of substrate to be used in the final document. 

Referring now to Fig. 9, there is shown another embodiment of 
composite sheet 60 affixed to a film substrate A. According to this 
embodiment, there is neither a release coating nor a tie coating. Thus, 

10 in the embodiment of Fig. 9, the composite sheet 60 comprises a metal 
layer S which is applied directly to such film substrate A. The metal 
layer S is the same as that utilized for the metal layer B in the 
embodiment of Fig. 1. A lacquer coating T such as that previously 
described is applied to the metal layer S in a thickness in the range of 0.5 

15 to 3 microns. Applied directly to the lacquer coating T is a heat activated 
adhesive coating U which is similar to the coating F of the embodiment 
of Fig. 1 and will vary depending upon the type of material used for the 
final document. 

A significant advantage of the embodiments of Figs. 7 and 9 
20 resides in the fact that the embossed hologram or diffraction grating 
image contained on the embossing shim 33 will be embossed directly 
onto the metal layer G in the case of the embodiment of Fig. 7 or the 
metal layer S in the case of the embodiment of Fig. 9. The embossed 
hologram or diffraction grating imag$ will extend into the lacquer coating 
25 H of the embodiment of Fig. 7, the lacquer coating N of the embodiment 
of Fig. 8 and the lacquer coating T of the embodiment of Fig. 9. 

Referring now to Fig. 5, there is shown a modified apparatus for 
applying a chip 1 0' of the composite sheet 1 0 to the document substrate 
and embossing directly therein the holographic image or diffraction 
30 grating pattern to form the final document on a continuous basis. As 
shown in Fig. 5 the document substrate 20 and the film substrate A with 
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the affixed composite sheet 1 0 are fed in surface to surface engagement 
between a nip roller 42 and a heated metal roller 43 having aluminum or 
other type of metal dies 45 which are intermittently spaced around the 
circumference of the metal roller 43 and which may, if desired, have a 
5 silicon rubber 44 thereon. The adhesive layer F of the composite sheet 
10 is facing and in contact with the document substrate 20. The nip 
roller 42 may be metal or a metal with a silicon rubber coating and is 
maintained at ambient temperature. The metal roller 43 is heated as by 
internal cartridge heaters 46. The internal cartridge heaters may reach 

10 a temperature up to 400°C and heat the aluminum dies 45 such that the 
temperature of the surface of the silicon rubber 44 is maintained at a 
temperature between 75 °C and 250°C. 

As the combination film substrate A and composite sheet 10 and 
the document substrate 20 are fed together between the nip roller 42 

1 5 and the metal roller 43, those portions of the composite sheet 1 0 which 
are subjected to heat and pressure between the aluminum dies 45 with 
their silicon rubber 44 and the nip roller 42 are caused to be released 
from the film substrate A such that a chip 10' consisting of the release 
coating B and the remaining layers C, D, E and F is adhered to the 

20 document substrate 20. A chip 10' is stamped to the document 
substrate 20 by each of the aluminum dies 45 with their silicon rubber 
thus forming a series of intermittent stamped chips 10'. That portion of 
the film substrate A and those portions of the composite sheet 10 not 
contacted by the aluminum dies 45 are removed as a continuous strip of 

25 waste material 47 by being separated from the document substrate 20 
after passing through a pair of drive shafts 48 and 49. Those portions 
of the film substrate A and composite sheet 1 0 which were contacted by 
the aluminum dies 45 appear on the strip of waste material 47 as a series 
of windows 57 containing only the film substrate A. 

30 The document substrate 20 with intermittent chips 10' adhered 

thereto under heat and pressure by the aluminum dies 45 with the silicon 
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rubber 44 is moved around the lower driveshaft 49 downwardly to form 
a loop 59 the length of which is controlled by an optical sensor 51 . It is 
then fed over a vacuum advance roller 52 so that it moves in a horizontal 
direction between a nip roller 53 and an embossing roller 54 having 
5 spaced apart embossing shims 55 on which have been formed the 
holographic image or the diffraction grating image. The vacuum advance 
roller 52 pushes the document substrate 20 with the chips 10' adhered 
thereto between the rollers 53 and 54. An optical sensor 61 is provided 
to provide appropriate registration such that the stamped chips 10' which 

10 are now on the upper surface of the document substrate 20 are 
registered to be engaged by the embossing shims 55. The embossing 
shims 55 will engage the release coating layer B and thus emboss therein 
and in the metal layer C and the lacquer coating layer D the holographic 
image 1 6' or diffraction grating image carried by the embossing shim 55. 

15 At this point, the final document could be trimmed from the web. 

However, if it is desired to provide a protective overlay over the 
hologram, the web with the intermittent chips 10' stamped with the 
holographic image 1 6' may be passed between a pair of free wheeling 
rollers 62 and directed downwardly forming a loop 79, with the length 

20 of the loop 79 being determined by an optical sensor 64. The document 
substrate 20 with the holographic images 16' is then passed over a 
vacuum advance roller 63 along a horizontal plane beneath another 
optical sensor 65 which registers the chips 1 0' including the holographic 
images 16' with the coating die. The document substrate 20 is pushed 

25 by the vacuum advance roller 63 between a nip roller 66 of metal or 
metal with a silicon rubber coating and maintained at ambient 
temperature and a heated roller 68 having aluminum dies 69 carrying a 
head 71 for applying the protective layer to the chips 10' bearing the 
holographic images 1 6'. Following application of the protective layer, the 

30 sections may be cut to the appropriate length thereby forming the final 
document similar to the one shown in Fig. 6. 
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Although Figs. 4 and 5 have been described in applying the 
composite sheet 10 of the embodiment of Figs. 1-3, it is clear that the 
apparatus and method described with respect to Figs. 4 and 5 can be 
used with the embodiments of Figs. 7-9 using composite sheets 40, 50 
5 and 60. 

The present invention provides an effective and efficient method 
and article for forming documents and other goods with holographic 
images. 

Many modifications will become readily apparent to these skilled 
10 in the art. Accordingly, the scope of the present invention should be 
determined only by the scope of the appended claims. 
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5 

CLAIMS: 

1 . A method for forming a composite sheet adapted to apply 
a holographic image directly to a substrate comprising the steps of: 

10 (a) providing a film of material selected from the group 

consisting of a polyester, biaxially oriented polypropylene, cellulosic 
triacetate, polystyrene, polyethylene and polyvinylchloride; 

(b) depositing on said film a layer of metal having a 
thickness in the range of 20 millimicrons to 100 millimicrons; 

15 (c) applying to said metal layer a first lacquer coating 

having a thickness in the range of 0.5 microns to 3 microns, said first 
lacquer coating being a member of the group consisting of acrylic, 
styrene-acrylonitrile polymer, polyester and nitrocellulose; 

(d) applying to said first lacquer coating a second lacquer 
20 coating having a thickness in the range of 0.05 microns to 0.2 microns, 

said second lacquer coating being a member of the group consisting of 
acrylic, styrene-acrylonitrile polymer, polyester and nitrocellulose; and 

(e) applying to said second lacquer coating a heat 
activatible adhesive having a thickness in the range of 0.75 microns to 

25 4 microns. 

2. A method for forming a composite sheet adapted to apply 
a holographic image directly to a substrate comprising the steps of: 

(a) providing a film of material selected from the group 
30 consisting of a polyester, biaxially oriented polypropylene, cellulosic 
triacetate, polystyrene, polyethylene and polyvinylchloride; 
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(b) depositing on said film a release coating, said release 
coating being a member of the group consisting of wax and soloxaine; 

(c) depositing on said film a layer of metal having a 
thickness in the range of 20 millimicrons to 100 millimicrons; 

5 (d) applying to said metal layer a first lacquer coating 

having a thickness in the range of 0.5 microns to 3 microns, said first 
lacquer coating being a member of the group consisting of acrylic, 
styrene-acrylonitrile polymer, polyester and nitrocellulose; 

(e) applying to said first lacquer coating a second lacquer 
10 coating having a thickness in the range of 0.05 microns to 0.2 microns, 

said second lacquer coating being a member of the group consisting of 
acrylic, styrene-acrylonitrile polymer, polyester and nitrocellulose; and 

(f) applying to said second lacquer coating a heat 
activatible adhesive having a thickness in the range of 0.75 to 4 microns. 

15 

3. A method for forming a composite sheet adapted to apply 
a holographic image directly to a substrate comprising the steps of: 

(a) providing a film of material selected from the group 
consisting of a polyester, biaxially oriented polypropylene, celluiosic 

20 triacetate, polystyrene, polyethylene and polyvinylchloride; 

(b) depositing on said film a layer of metal having a 
thickness in the range of 20 millimicrons to 100 millimicrons; 

.(c) applying to said metal layer a lacquer coating having 
a thickness in the range of 0.5 microns to 3 microns, said lacquer coating 
25 being a member of the group consisting of acrylic, styrene-acrylonitrile 
polymer, polyester and nitrocellulose; 

(d) applying to said lacquer coating a heat activatible 
adhesive having a thickness in the range of 0.75 microns to 4 microns. 

30 4. A method for forming a composite sheet adapted to apply 

a holographic image directly to a substrate comprising the steps of: 
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(a) providing a film of material selected from the group 
consisting of a polyester, biaxialiy oriented polypropylene, cellulosic 
triacetate, polystyrene, polyethylene and polyvinylchloride; 

(b) depositing on said film a release coating, said release 
coating being a member of the group consisting of wax and soloxaine; 

(c) depositing on said film a layer of metal having a 
thickness in the range of 20 millimicrons to 100 millimicrons; 

(d) applying to said metal layer a lacquer coating having 
a thickness in the range of 0.5 microns to 3 microns, said lacquer coating 
being a member of the group consisting of acrylic, styrene-acryionitrile 
polymer, polyester and nitrocellulose; 

(e) applying to said lacquer coating a heat activatible 
adhesive having a thickness in the range of 0.75 microns to 4 microns. 

5. A method for forming a composite sheet adapted for use in 
applying a holographic image or diffraction grating image directly to a 
substrate comprising the steps of: 

(a) depositing on a substrate a layer of metal having a 
thickness in the range of 20 millimicrons to 100 millimicrons; 

(b) applying to said metal layer a lacquer coating, said 
lacquer coating being a member of the group consisting of acrylic, 
styrene-acrylonitrile polymer, polyester and nitrocellulose; and 

(c) applying to said lacquer coating a heat activatible 

adhesive. 

6. The method according to claim 5 wherein said lacquer 
coating has a thickness in the range of 0.5 microns to 3 microns and 
further including the step of applying to said lacquer coating a second 
lacquer coating having a thickness in the range of 0.05 microns to 0.2 
microns, said second lacquer coating being a member of the group 
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consisting of acrylic, styrene-acrylonitrile polymer, polyester and 
nitrocellulose. 

7. A method for forming a composite sheet adapted for use in 
5 applying a holographic image or diffraction grating image directly to a 

substrate comprising the steps of: 

(a) depositing on a substrate a release coating; 

(b) depositing on said release coating a layer of metal 
having a thickness in the range of 20 millimicrons to 100 millimicrons; 

10 (c) applying to said metal layer a lacquer coating, said 

lacquer coating being a member of the group consisting of acrylic, 
styrene-acrylonitrile polymer, polyester and nitrocellulose; and 

(d) applying to said lacquer coating a heat activatible 

adhesive. 

15 

8. The method of claim 7 wherein said release coating in a 
member of the group consisting of wax and soloxaine. 

9. The method according to claim 7 wherein said lacquer 
20 coating has a thickness in the range of 0.5 microns to 3 microns and 

further including the step of applying to said lacquer coating a second 
lacquer coating having a thickness in the range of 0.05 microns to 0.2 
microns, said second lacquer coating being a member of the group 
consisting of acrylic, styrene-acrylonitrile polymer, polyester and 
25 nitrocellulose. 

10. The method according to claim 8 wherein said lacquer 
coating has a thickness in the range of 0.5 microns to 3 microns and 
further including the step of applying to said lacquer coating a second 

30 lacquer coating having a thickness in the range of 0.05 microns to 0.2 
microns, said second lacquer coating being a member of the group 
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consisting of acrylic, styrene-acrylonitrile polymer, polyester and 
nitrocellulose. 

11. A method for forming a holographic image or diffraction 
5 grating image on a substrate comprising the steps of; 

(a) forming a composite sheet by 

(i) depositing on a plastic film a layer of metal 
having a thickness in the range of 20 millimicrons to 100 millimicrons; 

(ii) applying to said layer of metal a heat softenabie 

10 lacquer coating; 

(iii) applying to said lacquer coating a heat 
activatible adhesive; 

(b) bringing a substrate into contact with said adhesive; 

(c) applying heat and pressure to said film to compress 
15 said composite sheet against said substrate to 

(i) cause said adhesive to adhere to said 

substrate, and 

(ii) cause said metal layer to delaminate from said 

film; 

20 (d) removing said film from said layer of metal thereby 

leaving said layer of metal with a first surface engaged to said lacquer 

coating and a second surface exposed; and 

(e) engaging said metal layer surface under heat and 

pressure with a die having a holographic image or diffraction grating 
25 image formed therein to form an image in said layer of metal and said 

lacquer coating. 



30 



12. The method of claim 11, wherein said composite sheet is 
heated to a temperature of 75°C to 250°C during step (c). 
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13. The method of claim 12, wherein said layer of metal and 
said lacquer coating are heated to a temperature of 75°C to 250°C 
during step (e). 

5 14. A method for forming a holographic image or diffraction 

grating image on a substrate comprising the steps of: 

(a) forming a composite sheet by 

(i) depositing on a plastic film a layer of metal 
having a thickness in the range of 20 millimicrons to 100 millimicrons; 

1 0 (ii) applying to said layer of metal a lacquer coating 

having a thickness in the range of 0.5 microns to 3 microns, said lacquer 
coating being a member of the group consisting of acrylic, styrene- 
acrylonitrile polymer, polyester and nitrocellulose; 

(iii) applying to said lacquer coating a heat 

15 activatible adhesive having a thickness in the range of 0.75 microns to 
4 microns; 

(b) bringing a substrate into contact with said adhesive; 

(c) applying heat and pressure to said film to compress 
said composite sheet against said substrate to 

20 (i) cause said adhesive to adhere to said 

substrate, and 

(ii) cause said metal layer to delaminate from said 

film; 

(d) removing said film from said layer of metaf thereby 
25 leaving said layer of metal with a first surface engaged to said lacquer 

coating and a second surface exposed; and 

(e) engaging said metal layer second surface under heat 
and pressure with a die having a holographic image or diffraction grating 
image formed therein to form an image in said layer of metal and said 

30 lacquer coating. 
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15. The method of claim 14, wherein said composite sheet is 
heated to a temperature of 75 °C to 250°C during step (c). 

16. The method of claim 16, wherein said layer of metal and 
5 said lacquer coating are heated to a temperature of 75°C to 250°C 

during step (e). 

17. The method of claim 14 further including the step of 
applying to said lacquer coating a second lacquer coating having a 

10 thickness in the range of 0.05 microns to 0.2 microns, said second 
lacquer coating being a member of the group consisting of acrylic, 
styrene-acrylonitrile polymer, polyester and nitrocellulose. 

18. A method for forming a holographic image or diffraction 
15 grating image on a substrate comprising the steps of: 

(a) forming a composite sheet by 

(i) providing a film of material selected from the 
group consisting of a polyester, biaxially oriented polypropylene, 
cellulosic triacetate, polystyrene, polyethylene and polyvinylchloride; 
20 (ii) depositing on said film a release coating, said 

release coating being a member of the group consisting of wax and 
soioxaine; 

(iii) depositing on said film a layer of metal having 
a thickness in the range of 20 millimicrons to 100 millimicrons; 
25 (iv) applying to said metal layer a first lacquer 

coating having a thickness in the range of 0.5 microns to 3 microns, said 
first lacquer coating being a member of the group consisting of acrylic, 
styrene-acrylonitrile polymer, polyester and nitrocellulose; 

(v) applying to said first lacquer coating a second 
30 lacquer coating having a thickness in the range of 0.05 microns to 0.2 
microns, said second lacquer coating being a member of the group 
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consisting of acrylic, styrene-acrylonitrile polymer, polyester and 
nitrocellulose; 

(vi) applying to said second lacquer coating a heat 
activatible adhesive having a thickness in the range of 0.75 microns to 
5 4 microns; 

(b) bringing a substrate into contact with said adhesive; 

(c) applying heat and pressure to said film to compress 
said composite sheet against said substrate to 

(i) cause said adhesive to adhere to said 

10 substrate, and 

(ii) cause said release coating to delaminate from 

said film; 

(d) removing said film from said release coating thereby 
leaving said release coating with a first surface engaged to said metal 

15 layer and a second surface exposed; and 

(e) engaging said release coating second surface under 
heat and pressure with a die having a holographic image or diffraction 
grating image formed therein facing said release coating to form a 
holographic image in said release coating, said layer of metal and said 

20 first lacquer coating. 

19. The method of claim 18, wherein said composite sheet is 
heated to a temperature of 75°C to 250°C during step (c). 

25 20. The method of claim 19, wherein said layer of metal and 

said first lacquer coating are heated to a temperature of 75°C to 250°C 
during step (e). 



30 



21 . A document comprising: 

(a) a substrate having a viewing surface; 

(b) a lacquer coating; 
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(c) an adhesive securing said lacquer coating to said 

viewing surface; 

(d) a layer of metal having a thickness in the range of 20 
millimicrons to 100 millimicrons having one side adhered to said lacquer 

5 coating and a second side having a diffraction grating image embossed 
therein while said first side is adhered to said lacquer coating. 

22. The method of claim 21, wherein said lacquer coating has 
a thickness in the range of 0.5 microns to 3 microns and is a member of 

10 the group consisting of acrylic, styrene-acrylonitrile polymer, polyester 
and nitrocellulose. 

23. The method of claim 22, wherein said adhesive is a heat 
activatible adhesive having a thickness in the range of 0.75 microns to 

15 4 microns. 

24. A document comprising: 

(a) a substrate 

(b) a composite structure adhered to said substrate, said 
20 composite structure including, 

(i) a lacquer coating; 

(ii) an adhesive coating securing said lacquer 

coating to said substrate; and 

(iii) a layer of metal on said lacquer coating, said 
25 layer of metal having a thickness in the range of 20 millimicrons to 100 

millimicrons; and 

(c) a holographic image or diffraction grating image 
embossed in said layer of metal and said lacquer coating, said 
holographic image or diffraction grating image being embossed after said 

30 composite structure is adhered to said substrate. 
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25. The document of claim 24, wherein said lacquer coating has 
a thickness in the range of 0.5 microns to 3 microns and is a member of 
the group consisting of acrylic, styrene-acrylonitrile polymer, polyester 
and nitrocellulose. 

5 

26. The document of claim 25, wherein said adhesive is a heat 
activatible adhesive having a thickness in the range of 0.75 microns to 
4 microns. 

10 27. The document of claim 24 further including a coating of wax 

or soloxaine on said layer of metal. 

28. The document of claim 25 further including a second lacquer 
coating between said lacquer coating and said adhesive coating, said 
1 5 second lacquer coating having a thickness in the range of 0.05 microns 
to 0.2 microns, said second lacquer coating being a member of the group 
consisting of acrylic, styrene-acrylonitrile polymer, polyester and 
nitrocellulose. 

20 29. The document of claim 27 further including a second lacquer 

coating between said lacquer coating and said adhesive coating, said 
second lacquer coating having a thickness in the range of 0.05 microns 
to 0.2 microns, said second lacquer coating being a member of the group 
consisting of acrylic, styrene-acrylonitrile polymer, polyester and 

25 nitrocellulose. 

30. A method for forming a holographic image or diffraction 
grating image on a substrate comprising the steps of: 

(a) providing a plastic film and an affixed composite 
30 sheet having a layer of metal having a thickness in the range of 20 
millimicrons to 100 millimicrons, a lacquer coating having a thickness in 
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the range of 0.5 microns to 3 microns, said lacquer coating being a 
member of the group consisting of acrylic, styrene-acrylonitrile polymer, 
polyester and nitrocellulose and a heat activatible adhesive having a 
thickness in the range of 0.75 microns to 4 microns; 
5 (b) bringing a substrate into contact with said adhesive; 

(c) applying heat and pressure to said film to compress 
said composite sheet against said substrate to 

(i) cause said adhesive to adhere to said 

substrate, and 

10 (ii) cause said metal layer to delaminate from said 

film; 

(d) removing said film from said layer of metal thereby 
leaving said layer of metal with a first surface engaged to said lacquer 
coating and a second surface exposed; and 

15 (e) engaging said metal layer second surface under heat 

and pressure with a die having a holographic image or diffraction grating 
image formed therein to form an image in said layer of metal and said 
lacquer coating. 

20 31 . The method of claim 30, wherein said composite sheet is 

heated to a temperature of 75 °C to 250°C during step (c). 



r 



25 



32. The method of claim 31, wherein said layer of metal and 
said lacquer coating are heated to a temperature of 75 °C to 250° C 
during step (e). 



WO 95/26872 



1/4 



PCT/US95/02200 




=FIG . 3 



WO 95/26872 



PCT/US95/02200 



2/4 




WO 95/26872 



PCT/US95/02200 




WO 95/26872 



PCT/US95/02200 



4/4 




TIG. 6 




TIG . 7 




so 



TIG. 8 




TIG. 9 



INTERNATIONAL SEARCH REPORT 



i— ;rnational application No. 
PCT/US95/02200 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(6) :Pleasc Sec Extra Sheet. 

US CL Please See Extra Sheet. 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED " 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 428/35.3, 35.8. 35.9, 346, 349, 457. 458, 462; 283/86; 359/2; 264/1.3; 427/208.2, 404, 407.1, 148 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



a, p 



US, A, 4,717,615 (REINHART) 05 January 1988, figure 1; 
column 3. line 68 to column 4, line 16; column 3, lines 19 
31. 

US, A, 4,728,377 (GALLAGHER) 01 March 1988, figure 5; 
column 3, lines 57-58; column 1, lines 49-50. 

US, A, 5,300,169 (TAHARA) 05 April 1994, see entire 
document. 



1-32 



1-32 



1-32 



□ 

Further document! are listed in the continuation of Box C. | [ See patent family annex. 



"A* 



*o- 



Soocml ctfria of cm 

document denninc *o general aeuc of the art which i 
to be put of particular relevance 

earlier document published on or after ihe 

document which may throw doubts on 
cited to establish the publication date of 
■oo (aa specified) 

rexerrai« to an oral disclosure, oac, 

t pubiifthod poor to the tDtcnuomJ film? 
the priority dale claimed 



dale and not ia conflict with the ■ 



filing c 
but eked to 



s or priority 



filing date 



of particular relevance; the ckimed invention 
naot be com Birred to involve an 
taken alone 



c be 
step 



document of particular relevance; the cleaned invi 
conudered to involve an mventrve atep when the 



'cation cannot be 



bejQf obvious to a person akilied in the art 
saber of the same patent family 



Date of the actual completion of the international : 
06 APRIL 1995 



arch 



Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. (703) 305-3230 



Date of mailing of the international search report 

0 1 MAY 1995 



Authorizecl officer I /-\ V' a 

^ PAUL THIBODEAU / 
Telephone No . (703) 308-235 1 



Form PCT/1S A/210 (second sheet)(July 1992)* 



INTERNATIONAL, SEARCH REPORT 



international application No. 
PCTAJS95/02200 



A. CLASSIFICATION OF SUBJECT MATTER: 
IPC (6): 

B29D 11/00; B32B 1/08, 7/12; B42D 15/00; B05D 5/10, 1/36, 7/00; B41M 3/12 

A. CLASSIFICATION OF SUBJECT MATTER: 
US CL : 

428/35.3, 35.8, 35.9, 346, 349, 457, 458, 462; 283/86; 359/2; 264/1.3; 427/208.2, 404, 407.1, 148 



Form PCT/ISA/210 (extra sheet)(July 1992)* 



It- 



